Thirteen strains of a gram-negative, fermentative bacterium that produced gas from glucose were isolated from horses with a variety of clinical conditions. The morphological and biochemical characteristics of this bacterium are similar to those described for the family Pasteurellaceae. These strains appear to constitute a new taxon within the genus Pasteurella; however, the final taxonomic position of this group depends upon more detailed genetic studies. Case histories indicate that this bacterium may be a primary respiratory pathogen and may play a secondary role in various other disease conditions.
isolated at various state diagnostic laboratories and submitted to the National Veterinary Services Laboratories (NVSL) for identification. Two strains were isolated at the NVSL from swabs (1 uterine, 1 leg wound) submitted in transport media. The state of origin, specific source of isolation, and any available clinical information are given in Table 1 for each strain studied.
Identification methods. Cell size was measured with a light microscope after staining with Kopeloff's Gram stain method. 4 Motility was determined by examination of wet-mount preparations using phase-contrast microscopy. Wet mounts examined for motility were prepared using growth from Columbia base a chocolate agar slants that had been incubated for 24 hr at 25 C. Colony morphology was determined by observing 24-hr growth on blood agar (heart infusion agar a supplemented with 5% bovine blood and 1% yeast extract).
Growth from a blood agar plate was scraped up with an inoculating loop and examined for the presence of pigment. Anaerobic growth was determined by incubating blood agar plates in an anaerobic glove box. b Carbohydrate utilization was determined using heart infusion broth a with 1% carbohydrate and Andrade's indicator. Cultures were observed daily for 1 week for acid production. An inverted Durham tube was placed in the glucose tube to detect gas production. Production of catalase was tested by adding 3% H 2 O 2 to 24hr colonies on Columbia base chocolate agar slants and observing for production of bubbles. The presence of oxidase enzymes was determined using a commercially available reagent (Cepti-Seal). c Tests for the glucosidase enzymes were performed as described? Tests for aesculin hydrolysis, amino acid decarboxylase (Moeller formula), indole (Ehrlich's method), gelatin liquefaction, nitrate, nitrite, triple sugar iron, and urease (Christensen method) were performed by standard techniques 7 using commercially available dehydrated media whenever possible. The nitrate and nitrite broths were supplemented with 5% bovine serum. All biochemical tests were incubated aerobically at 37 C. Antimicrobialagent susceptibility tests. Antimicrobial agent susceptibility was determined by a standard technique' using Mueller-Hinton agar a supplemented with 5% sheep blood and 1% IsoVitaleX d The following antimicrobial disks a were used: ampicillin, 10 μg; cephalothin, 30 μg; chloramphenicol, 30 μg; erythromycin, 15 μg; gentamicin, 10 μg; kanamycin, 30 μg; naladixic acid, 30 μg; neomycin, 30 μg; penicillin G, 10 U; streptomycin, 10 μg; sulfadiazine, 300 μg; tetracycline, 30 μg; tobramycin, 10 μg; and trimethoprim, 5 μg.
Results
Cellular and colony characteristics. Examination of stained smears of all strains revealed gram-negative bacilli, 1.0-1.6 μg in length, arranged singly or in pairs. Most cells showed bipolar staining. All strains were nonmotile. After 24 hr incubation, colonies on blood agar were 1.0-1.5 mm in diameter, round, slightly raised, smooth, shiny grayish-yellow in color, and nonadherent. No hemolysis was observed. Pigment ranged from cream (4/l3 strains) to lemon yellow (9/13 strains) Table 1 . Source of aerogenic Pasteurella-like strains of equine bically.
Arginine decarboxylase
Biochemical characteristics ( Table 2) . All strains Omithine decarboxylase were positive for cytochrome oxidase, ßgalactosidase, ßgalactosidase and nitrate reduction. Seven of 13 strains were positive ßgalactosidase -9 for ornithine decarboxylase. All isolates were negative for acetoin, aesculin hydrolysis, arginine decarboxyl-Beta hemolysis -Scant or no growth ase, catalase, α -fucosidase, gelatin liquefaction, ßglucuronidase, indole, lysine decarboxylase, nitrite reduction, and urease. All strains produced acid and gas from D-glucose and acid from fructose, D-galactose, maltose, D-mannose, and sucrose within 48 hr. Fermentation of lactose was delayed (positive at 2-7 days) for all strains. Variable results were observed for myo-inositol (l/13 strains), D-mannitol (12/13 strains), raffinose (9/ 13 strains), L-rhamnose (l/l3 strains), and D-xylose (8/l3 strains). Those strains producing acid from raffinose did so after 2 days. None of the strains produced acid from adonitol, L-arabinose, cellobiose, dulcitol, salicin, D-sorbitol, or trehalose. § v = more than 10% and less than 90% positive. 13) were observed for some strains. The remaining strains were susceptible to neomycin and streptomycin. All of the strains were resistant to sulfadiazine.
Discussion
Antimicrobial agent susceptibility. Each of the 13 strains tested was susceptible to ampicillin, cephalothin, chloramphenicol, erythromycin, gentamicin, kanamycin, naladixic acid, penicillin G, tetracycline, tobramycin, and trimethoprim. Intermediate zones of susceptibility to neomycin (8/l3) and streptomycin (4/ The 13 equine strains studied showed characteristics typical of the family Pasteurellaceae. 8 They were gram-negative, nonmotile, coccoid to rod-shaped, facultatively anaerobic, and they produced acid from carbohydrates. Of the three existing genera (Actinobacillus, Haemophilus, Pasteurella), the phenotypic characteristics observed for these isolates most closely resemble those described for Pasteurella. Only the = 90% or more positive in 1 or 2 days. † -= no reaction, 90% or more. ‡ v = more than 10% and less than 90% positive.
negative catalase test is not typical of that genus. The lack of dependency on X or V factor would exclude the genus Haemophilus. 5 Scant or no growth on MacConkey agar, absence of sticky colonies, and a negative urease test are not typical characteristics for actinobacilli. l4 Gas production from glucose or other carbohydrates is unusual for a Pasteurella species. The current edition of Bergey's manual of systematic bacteriology lists only 1 species, Pasteurella aerogenes, that produces gas from carbohydrates. 3 Pasteurella aerogenes has been isolated from swine, rabbit, cattle, and human sources. 2, 9, 17 A second aerogenic species, Pasteurella dagmatis, has been proposed to include those isolates formerly referred to as Pasteurella new species 1 "gas" and Pasteurella pneumotropica biovar. Henriksen. ll Pasteurella dagmatis has been isolated from dogs and cats and from human infections resulting from dog and cat bite wounds. l7 The biochemical characteristics of the equine isolates reported here differ from those described for both P. aerogenes and P. dagmatis (Table   3 ). These equine isolates appear to represent a new taxon in the genus Pasteurella. However, before a name can be proposed for this group, genetic studies need to be conducted to confirm its taxonomic position.
The role of this group of organisms in equine disease needs to be clarified. The organism was isolated in large numbers and in relatively pure culture from horses with clinical and/or pathologic evidence of respiratory disease, suggesting a primary pathogenic role in these conditions. The pathogenicity of the organism in cases of metritis and osteomyelitis is uncertain because known pathogens were also isolated from the sample ( Table 1 ). These findings are not surprising because other members of the family Pasteurellaceae are normal inhabitants of mucous membranes of the respiratory and genital tracts and are capable of causing primary as well as opportunistic secondary infections. 
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